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PURPOSE: To make '^he formation area of a .MOS -j-ansistor small and to make 
the inteffration of the .MOS transistor high by a method wherein a gate with 
reference to the surface of a substrate (or a base body) is formed in the depth 
direction. 

CONSTITUTION: A first gate 18 is formed, via a first gate insulating film 17. 
on the sidewall 15 on one side and on the bottom face 16 of a groove 14 formed 
in a semiconductor substrate il; a second gate 23 is formed, via a second gate 
i.^.sulatir.g fiim 22, on the sidewall 20 on the ot.^.er side and on '±e bottom face 
21 of said groove 14. A first source-drain region 19 and a second source-drain 
region 24 a.-e formed on the upper l^yer of the semiconductor substrate 11 ' . " 

excluding the inside of the groove 14: a third source-drain region 25 is formed 
on the upper layer of the semiconductor substrate on the bottom face side 
of the groove 14. .Alternatively, source-drain .-egicr.s are formed on the upper 
:ayer and the lower layer of a semiconductor part farmed on the upper ;aver 
of an insulating base body: gates {not l.ncicated in ---e rig^jrei are formed, via 
a ijate insulating fiim <ncc indicated in the figure', both sizewail sides of 
the semiccnductcr ;ar:. 
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(54) [^^c;5Sf^I MOS h5>>''x^i3ctc<^oo3;iit:^^ 



(57) CM^] 

fgffil6±>{cm 1 coy- S^a^l7^frLT^ 1 c/^-^r- 
2(DY- h^t*^22^frLr^2(7)y- K23$.^>e1cL. 

-X* K u -f >i?gi^i9. 24^^tt. mu(Dm^m(D-^^ 
Ac^co-c^^, ^/iti, mmft^i^ (m^^itr) <f)hm 




(2) 

I 

m^M<D^y:m<rimmh^<Dmyim<r)mmm^z^^^^'^ 
flfrie^ 2 c^y- hie^^.co^^fc^ttfc^ 2 coy- h 

Bfrfer??(-^tLT^I2^2coy- hl^^SKSiloOsfffH^^^ 
g^c0_h.ltCil55icLAc^2OV-X • KUO^^i:. 

im^mzi '':i^m^mmzm^m^r^^i<T>Jzm 
t^mmr^^m^zji^m\^rzi^. x-y^yN'-y ^jccto 

>5 ^ ^ *C7) S tc 3^ le^giibm ^ ^ L T i: IS y - h ^ fl5 

52-r-5^Tii I coy- h^ji^0ict-^<!:<ht)tc, 

fffl :^ ill CO ^ c c;) fdi ;^ (Hil CO (SO ^ (Ril t c is ( 1 6 ^ ^ r» IS 

© ^ f 3 tfi IE $e ife ^ ^ L r ± le y - N ^ eic r ^ ^ T ^ 

2 coy- h^^i^JSicL, ^^O^TtfllS^ 1 coy- hcOmSfil 

(csnie^^^T-^ 1 coy - h'^mm^m^^^^^^"^ 
ic. snidm2coy- K(75^fli{|i]tc3ntd$e^3i-c^2coy 

Hnisri»(c^ LTifrism 1 coy- h'^wmm<Dmtz^^^w- 
Y-h'^m^m(r>m^'^m^mwL(nhm\z'mn.^T¥i^ 

^ri^AUT^ 2 CO V — X • K U > ff^fflc L . 

^lem L coy- hcfianis^2<7)y- Kchcor«ico^iE4^i^ 

f?^>-r^M03 h ^ > ->'X 5^co^jLi;^r£, 

\m^'^'^p^^(^~-^m<nm^\zm'rrzm i coy- ^-^.^^ 
Hn«^a ti'5ft;^i:Jt,fx UiH'!coqnjd^ I coy- s^^j^b.^iiic 

^ct/i5^ I coy- S i:. 

iiMud ^^'-^f^^Hi hitfztliti'l^OMTiJd^ 2 7)y- 'T-^m^^In'r. 
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2 

m^^m^^<T>Tm\zm^rz.w,2<n-j-^ ' Ku-r>m 

m^^^^^<jym^\z'i^wmt,f'-v^w^^r^^t.^ 

- :^ {gii CO {aii 12 tc snteife^^ ^ ^ L T snis y- h ^ ^5£T 

ft&:;^iM<oiii^tcsfrie$fe^^$::/MxrHfrtay- K ^?i$5£T 

lem 1 coy- hco##^i:gs(siitc^ 1 toy- 

i (h \zmzm 2 coy- h (O^^^^^ggfaii 2 co 

y- K^iifefll^Ji^fitT^m 2 coxg<i:. 
HfrlS^^(*gPcoJ::®{C^^i4T^«#J^^ALrm 1 tOV 
-X- KUOM^^aStt-S^StOXg^. 
Rfiism 1 <OV-X • H >Mi^iSilcO:^®{C$g^^tS^^ 

^ji^^LAcf^. 3frieais^^^-r^^4(Oxgi:. 
dficoii 1 co^^^ggJc^mt^^^^^ALrm 2 CO V 

-X • KU-r >^^^^tt^^4(OXe<hctO/j:^C> 

^i^tSi-raMos h^>vx^coiiii;^^. 
CltjR^sl iiJ^riaiei^coMOS h^>vx^(zi5 

^^MOS h ^>i>*X3^<O^2C0y — X • KU-f >^i^ 

HfriasFpiie^^^^Lr. 3nfE^2(ov-x- kuo 

RnieMOS K 7>v^X5^£Om®(S5tC}1?6Jc^nAiie^^iS 
^^C^LT. ^lEMOS K^>v^X3^cO^ 1 coy-X • 

iiT-SMOS h^>>?X^o 
C^^cOl^lBAjilSja^l 
CO 0 0 1 1 

-eco5ajt;^ritc^-r'5 tjco-c^^, 

[0 0 0 21 

AcoT. ^i^coi)s^{b:/j^iiA>ri^^o ±is/t'J^^co 

iicy- h^^^ I I 2 ^^n^Lry- h 1 i 3 ;:)^'^^?f^tc:^ 
nTf.^-5o ccoy- K 1 I 3 cOfaiai^Jc;i. y-htf-r 

K't? I L 4;:?^Jf$f5tc5nT^.^^, i/z-hidy 

. - h I I 3 cofSi(|iico±ld4^#<*Sf5 I I I co.h^tc:t. 

L DO\%'^^^J — -X ' K K > ni^ 115. 116 fim 
bt^:^ tiro^ i:idc0irn<tc, MOS h^>xX^ I I 
0 ;t,^^fiic 2 J.^-^. 5 ^'.wMO s h 7 > X >^ I L 0 

V - X • F U f > niist I I 6 ii'^O l:ddl^if»1f§i*3^ i I ^ 
> 7 7 s rn-Jl. 1 i 8 r:)<a5;t ^^tiT > - ^ 



(3) 
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Co 0 0 3] ;^fC±iaxMOS h^>i^X^ 1 1 ocoslii 
0 1 9cos[iIXfiia{CcfcOi;£B^^^, 13 1 9 CO 
(I) iZTjkT^oiZ. ^l;if^LOCOSr£{CctoT. ^ 

'rz. m^f'^mmi^i 2 i^m^^^. ^'k^^r^miti^^z 

ctoTSgfk^-'J 3>3i (12 2) ^MfiZLfzi^, it^^ 
mii^JrriiCcto r^^^->'J n >^ (12 3) ^fi^m 

T, ±is^^a^>u 3 >^ (12 3) ry- h 1 1 3 ^ 
;^6icT^, $'=>tc. ±i2®j{i:i>'j 3 >^ (12 2) 

oT. ±isy-h 1 1 3coisi^I^^coJlld^^^^s^ 1 1 1 
oo±iitc. i&^^mmm 1 2 4, 1 2 5 ^jf?^r -i.^ 
[0 0 0 4] ^a^mm 1 3 CO (2) {C7kT$o<. fb^s^ 

^^S^gritZctoTS^ftv-U I3>^ ( 1 2 6) ^m^L 
rzi^. X-y5^/\'-y ^ LT. y-hl 1 3 <7^(SII^{C^ft:'> 
U n >^ (12 6.) OT^c^y- h^-f KO^-iU^^ 

^1 1 4 ^jf^5£-r-5>, ^j^t/^-e. y-h^-r 

mm 1 I 4 tY- K 1 1 3 i$r-r^>iiAvX^tCL 
±fS/£i9j$*£i^S 1 2 4. I 2 S J: 0 hmi^^m^Z 
?Si-3f^^WLm I 2 7 . 1 2 8 ^fl?^-r^o Ct;5cfc^fCL 
r±ISfSift^i£^^ 1 2 4 <hfi5iSJ^i£^a l 2 7 iit-^ 

oT, v-;^ • K K 1 1 5 ^m^L. ^rzi^m 
m^mm 1 2 5 t^mmw:Wimi 2 s t^z^-ox. ±is 

V-X • K U-r >nii^ 1 1 6 ^ms^-t^. liMd(Dm< L 
X. MOS h^>~>'X^ 1 1 0tifl55£$n>5« 

CO 0 0 5 ] m^Xm 1 9<0 (3) tC^T^^tC. fb^ 
^mffi^^^tC J;or. ±ISMO S 5>'>'X5^ 1 1 0 

i:fC<i;o T. ±idy-X • K K >Mi^ 1 1 6 ±.(7^mr^ 
'^mm 1 1 7tC=i>^^hi^-JUl 1 8 ^Bf^T^. 2 
t^tCX/N'-y 5'?i{C^-:)r, >5'^ 1 IS 

c7:)p^gsi: jtiesraiife.^^ 1 1 7 t(D±mtizs.'^m a 
2 9) ^i^tc^LA-ft. ^su yy^y Y->x>y7^>y 

chfCj^oT. (12 9) to 2.'^JS^T^TeEC^^ 

I^^LTSe^ 1 1 9 ^Bf^T^, 
CO 0 0 6 ] i:ld?;!ii:7'n-tXTfS4^/^T''A'-f x^;!^ 

C 0 0 0 7 ] 



^^^WiZf^^Xl^^. tZX. U'>'X h/\'^ — >^/f^^ 
C<ht'ct^TU vX — >*:ff$^T'5. O^toiO-Sft 

CO 0 0 8] tz^/3m^i^y hmxu. v^v-^zk^ 
^ISf^T-SE^tr. -ex^^i^i^-r^^Tt^T^iifg^n >e 

^WtWci)^^^'^\z^mzr^^. ^tzy^ H^x^^S^tz. 

^T^^, t^fC. 7^ hVX^tOig7t/N'^->CO^^gg 

ife(?5ff^t*;cO|^S^^tt^T'v^cOT. ^Jx.t^TifecO{H]di{C 
cfc-S^tttZcfco T, fitSi^^ hco>:^^;5^-h^fC^n/^(.^ 

mmfM/j'US:TLx. ^i^m/^^ — >(^)mf^f)mmizr^^. 

20 T(i>^mn9-y^m^T^:Lt'tt.i^'m\zmmx^ri^ 
^^z h^>i^x9<DY-h^^mmzf^^-o^j'^)i{zm 
m.rzm:m^^^mm.u-^)vxM^'r^z.h\t4^'^^<zm. 

CO 0 0 91 ^^Q^ti. ^^LAc^x^5^'^f^rS!Ji^n-5 

7^^-7't*-:/5^n>UTcOMOS h ^ Vi^'X 

CO 0 1 0] 

^T^/z^S^Cli^cC^n/iMO S h ^ >>^X5^^5ctr/^CO^ 

##f*=S^tCH^i?JcL7tr^i:. C cOrScO-;^0iI(O{Hillg <^^- 
c7^-;^{Sllco{gll||^H^ltc^5Ct^ ^^^rScoig® 1 

coy- K^ea^ch. r com 1 toy- K ^11^,^(0^® 
ttA-m 1 coy- hii. i^jc^tLT^ 1 coy- h'^mmm 

^O^^^^^SIS<75±®^C^f$^LAc^ i co v-x • h 

nfi^i, rScoffi:^fiiico{aiiig> ccoftfi:^{iq(0{aqig{iij{c4oit 
^^^l^rScOf^® iifCaStt/::^ 2 coy- h$e.^3ich. rco 

m 2 coy- h^e^^ico^siiaSitrc^ 2 coy- h >. 
'.ittLT^2 coy- hFfe,^3l(Bico^i||f^^f5co h/i;c.^^ 

40 f?tc L Ai1P5 2 ':0 V - X • K U Y > ^i^^ i: , ^ I oO y- S r 
^2 coy- S >:cor«1c0^^^^fStni:.lfc,f>fi1cO/i-^3 
COV-X • K U-f >f^gi3e V j;(0;^io tjcOTJ^^, 
Coo I I ] li^dMO S S 7 > vX 9'J)%\nyii^h L r 

^ 2 CO 'L^X. '>/^ < > tji-fl?COf>q«g!zy^U.?$| z V'- -^r 
,^;r/^To^ai: ^'/^f^. i^l A X y < y 7 

-1" \> n T 1 . 2 -o V- s ^ ■r>^:^ , t: I . -t. 



CO 0 I 2] S/tti5?'|C0MO S \-^>i^X9t.LX\t. 

"So 

CO 0 1 3] htE^\(^MOS h ^ >>^X^3ait:^ri<i: L 

^'h^z. mi. m2<ny'-b<7)^mi^^mi>z. ^e^^-c 
mi. m 2 coy- hig^^^ff^^T-So >>:v^-cm3c;)x 

-X • KU-f >M^^IStt^, 
CO 0 1 4] ^/t. ±ISSi]C0MOS h^>vX:$^fC^(/^ 

r, Mos h^>vx5^<;)^2<?)v— X • Hu-r 

^TrLT. ^^MOS >->'X^c75^ 1 (7DV-X • K 1/ 
CO 0 1 5] 

Cf^ffll ±IBMOS h^>vX^Tti. ^^^(^glSHfl? 

O S h ^ > V X ^(75^r Ti^i^^^^^o CCOAc 

< /j:^, Cc7:)MOS h ^ >'>'X 5^c;)Sji;^^T 

ti. ^^(^s^gtcisctr-^p^njf^fi^^n'sy- h^y- 
CO 0 1 6] ^ A-5?»|oOMO S h ^ >'>'X ^TJi. ^.i^tt 
7 > '>'X ^'cny- S ^aSlt^cor, MOSK5>>''X$' 

Z'j:>rz^. ^gt*tl^f^atl(cxtT^MO s ^ ^ > V 
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6 • 

CO 0 1 7] ^ btC^^^^gg^^ttAzMOS h^>vX 

'^m^m^mzm'r^tihh\z. m2(7)v-x- ku< 
> M tc T ^ ^ ® ffi^ ^ ® rei ® IS tt Ac c ch 
tci: 0. mpL^-tBim^'i^±.^zm^^ti^w\<Dmf^'^mm 
(DW-mtfi^-^Wi^zu^. 

CO 0 1 81 

t^m^^^x'j n >s^5) I wz^^tm^'rtmmmi 2, i 

STi^H^eS^nTl^-S, 1 2. 1 3fa1cDJilS 

ht^m 1 4(;D-:^<si|(75{RflM 1 5 hmm 1 4coiHf!g i 5 m 
(Drnmi 6 _t Victim 1 oy- h^fe^^ 1 7;i^H^^$n 
Tt.^'So cc7)mi<?)y-h*fe^^i 7^i, 0?*jx.t^Kfl:v 
g3>^o;5:-5. ±ia^i(ny-h$e^^i 7coa®tc 

^ I siim^-^nx^^^. 1 (T^y- h 1 8 ti. 

[0 0 19] ^/t±l2«l 4(Z?tLTm 1 (7)y- hiei^ 
^1 7(fflcOij^#*^S«l lCO±®tCtSm 1 CDV-X • K 
U-OM^ 1 9 ;)^fl^0!t5nrv^^o C(7)M 1 (?3V-X • 
KU'l'>Mi«l 9fCti. MOS h^>vX^ I;:^^PMO 
S h^>vX5^c;)^^tcti. fi«JAti^mi±^^^<i:{-T 
^l^-^s^ (B* ) fi^mK-^nx^^^. ^^tlMOSh5> 
vX5^ l;^^NMOS h 5 >->*X ^ (75^^tC ti. 

30 CO 0 2 0 ] -:^±:IStI5 1 4 cof&:^{BijcO{|i)^ 2 0 iiPIr^ 
1 4(;:)fflil^2 0{|iI(7DiS®2 1 ±chtCfrim2coy- 

^2 2;:???^E£^nTi.^^. ::c7:)^2coy- h^ik^2 2 
ti. fi^lAt^Sfeftlv'J zi>^OAj:^, Ccoi:ISm2coy- 
h^^^2 2(7)^®tCil. iiid^^^^S^S 1 UCt^^L 
A^^'^t^^tC. II 2 coy- h 2 3 ;^^f^f5£$n-Ct/^^« Z<r) 
^2 coy- h 2 3 ii, ^l;^;^^*^^^^ n >i: O/'^c^o 

CO 0 2 II ^A-±ie^ 1 4C^UT^2C0y- h^fe,^ 
^2 2m<D'^m^mm. 1 lcOii®C}im2iDV-X • K 

K 2 4 nr'.^^o ^'^iimicoy-h 

I 8 2 coy- ^ 2 3 i:C0raT<O4^#f^^tS I 1 ii.l 
tCtS^ 3 00 V-X • K U < >^isg 2 5 /)< H5l5^ e nr ^ 
iild&m2. ^3 CO V-X - K Ui- >ilii£2 4. 2 
5 ii. M O S h ^ > X 37 1 , 2 P M O S oOi^ & J' 

tt, mpL\r^n-^^i^^^^\^x^^^m (b- ) /^-^a.^ 
^%Ktinx''^^^. 

[ 0 0 2 21 hci"doO'in< LT. ::l T }l Y - \- "^'r^ W O 

s 1- ^ -y X 1 . 2 f)^r^ht^n^. -rr^ti^D. iiJdM 
jt; o s h ^ > X 5^ 1 ^t. 55 1 coy - ^^i*?^ i 7 ii^ i 
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coy- h 1 8 I COV-X • K K 1 9 

h -7 >iyX9 2 it. ^ 2 <DY- b'^mfS^ 2 2 2 (D^ 

3C0V-X • K U-f>mJ^2 5fi. MOS vX^ 

1. 2{c^or^^$n^o 

[0 0 2 3 1 ±iaMOS N^>vX:$^ 1. 2 V',t. 
i^m^ 1 1 fCif^6lcL/::r» 1 ^(Dmm 15. 2 0(7D-rn^' 
nfcmu ^2c7:)y-hl8. 2 3 $fl?5j£L;tZchfZct 

0, ^ I 4cO^^<i:^ 1 , ^2(75y-hl8. 23co^ 

i^ifCcfcor. MO s h ^ >>''X3^ 1 . 2 cDS-^-v- 

c7)^^r^;UgLfi. V-X • KUO^^l 9cf:0rl« 
X^' 2c75±5^i'^^;UgL t)\fOS h^VvX^' 1 

izi^m^ti-^. ^(D^^'fZ. mi 4<Dm^yji^izm i . 
m 2 (T^f- h 1 8. 2 3 tm^^nx^-^ ^o^-c. 

1, m2a^Y-h i s, 2 z ^^v^^}i\zm^&nLrz 

iS^tCti, MOS h ^>-:^x^ 1. 2<Dm^mfnf3<^i^^ 

CO 0 2 41 ^tz, I . ^2, ^3(75y-X • K 

U<>^i^l 9. 2 4. 2 5 ±tr. ^lAt^S AL I C I 

T^^o Aii^<Dm^'*z'it. {s.^inm^mB^Lfji^^m'^ ^ 

Jt«JLT, ^2. ^3C0V-X- KUO^J^l 

9. 2 4. 2 5(7^Siafii;5^*3cfc-ei>/l OJaTtC/St-StT^ 
-C. ^tCMO S h ^ >->*X:^ 1 . 2C0i^if^i^j$;:j^il</^ 

(0 0 2 5] '^kizhi^m i<7)ni^m<Duos h^>->'x 

m2<7^ (1) CiK-Tct^tC, ^l^tt^ii-l^tT^LOCO 
S^itii'^ZJz-^T. (9«jx.t^m^^>''J zi > 

1 L cOiiS(7)-gB^{Cs^^^8l^ige 1 2. 13-^ 

1 2. I 3rBico^^(^^fs I i(7)hm^zm i 4^ff$ 

X y ^ > yr'fT -5 , ^coch ^t>ox -y ^> y^fi^> or 

ii. X-y ^> y;^Xt;.T^M/?^6 0 s c c mcT:) N 

'J 7 n □ s ij 7;UTax^ > (C. CI. Fj ) t(M^ 
r)^ I 0 s c c m ^ V y ft: -f ^ ( S F s ) <t T/^^ f1 
:^ ^ ' K V r c / : ^ — ^ S 5 0 W. r F / < •"7 — ^ 
I n 0 \v. X ■/ ^ > ■yi7[!?^-AC/^rE/7 ^ i . 3 3 P •a'.z.'X 

[Oi}::^] r. h.;d :^ v r x y -f > y ;: =^ n r ^ 
■•"^^ti^*^ I 1 ;: 'K >:M < l<] .y- ^c^f^r-rr 



(5) ^mW-S - 2 0 6 4 0 7 

ym^\z^^^ i9tr^m:mi.x. ±ia^(i:i>u3> 

CO 0 2 7 ] ;^(.M:^2cOX@^fT^, :icox^Tti. 
^'rm2<r^ (2) 'rCiK-r$o<. e?^lx.t^iSi^co**S?ft:iitc 

^^(T^^Mit^n^^Lx'it. mA.\t. ^mnm%f)'^s^ 

orT. o?£M;5^'6 s c cmcOTK^!? (H2 ) Lmmf)^4 s 

c cmco^;^ (02 ) ^(^m-^iix^izmm-r^. -cl 
>nfimi^^ti^^x^mt'^ffo. 

CO 0 2 81 Jil2^^M3 HW!<;5±Stcy- S 

3 2 ti, ^l^v^;P^7:rt2 0 0 aniOj^^^iy^) 3>^<> 
i?^7:i<10 0nmc7)5^>^X7^>'>Ult^K (WS 

<75ffS^^ft^<i: Lrti, ^JAt^, JS^c?::tfXtCD^a;i<5 0 0 
sccmOv^V (SiH^ ) <i:5Sa7:>^0. 35 sec 
md^-^t^xy^y (PH3 ) chSSa^^^s 0 s c c m(;:>7tc^ 
(H2 ) thcOrM^;^x^ffliK e£-^rajg^ 5 8 0 5? 
^^ffl^cO/E;^^ 7 9. SPatC^^-r-S. ^rc±l23^ 

^r>x^mr^. c(Dim^^^ti.x\t. mx\t. Km 

fiX^zMM^-h^ I 0 s c cm<7:>t^y >yit^ y^x'ry (vv 
30 ) chn^S;5^ I 0 0 0 s c c mcDv^ > (S i H4 ) 

i:5^M;:i^3 6 0 s c cmcD^U^A (He) <f: (75 ?g a-"^;^ 

x^fflc^. ffs^isj^* 3 6 ot:, m^nm%(nE.ti^2 

6- 6 P a(C^^-r^, 

CO 0 2 9 ] ^COftS2(;5 (3) '.Z^.'t^oiZ. mK,\t 
K ^ <X'y -^V yfCi^T. ±ISy- h^Ji^B^-r^^3 
2 >J§a3i3 I i:^X'y^/\'-y ^ LT. y-K^Jf56ltT 
^^3 2c0 2.^,IM^T^-rg?^i:ieii^^3 I cO 1 .^JM^ 
-r^Tgg5tc^:^f^^T^. ^Lr J:lgr» 1 4c;5-;^PIc;5 

40 3L^;rL-. y- h^?^fjttr^.^3 2rm I c^oy- h 
I 8 ^ff^fsicT^, Pl^fciilSr?? L 4<7:ifttj:^ffit!<7:>{5ii^2 0 
i: 2 0 fli|60(^® 2 I chfC, ±:ie?fei^3i 3 1 -^-fr 

LX. S^ff^f5tT^^3 2T^2c;5y- h 2 3 

f^tcT hjev- r ^ff^/?t^^^3 2(;5x-y-f-> y:fep^ 

hOX;t. JLy^>'/fIXiZf^M/)<6S^cc 
[Tv^ S 'I >r a C3 K ij -7 /U^nx 5^ > (C: Cli Ft ) 
r .Ttfi^.^^S s c c m^/)'-W -y ft f i-rt7 (SF. ) h'/^-g 
cT -^Z N ^f?) ^. X y -f> ■'/'••^IS^c/^/E/; e I . 3 3? 
:i . V 7 cj -7 - ^ I (1 f) W. R F 7 — ^ I 0 (J 



(6) 

9 

(0 0 3 0 1 ^btc±ia^i(7Dy-h I scos©ii!tc^g 
mm 3 1 -cm i (7>y- h'^mm i r ^m^r^. mm 

PJ^chUrfi. mA.'^^. X-y^>y:^*XtCTOM7:?^'5 0 s c 
c mco:^^ 5^ T;i/^n ^ 07^5^ > (C. Fi ) 

X-y i/^S^cOQE;^^ 2Pa/RF/W-^ 

1. 2kWtclS^T'?>o 

(0 0 3 1 ] ;j^:i^rm3 C0I@<hLT. I^2c0 (4) 

2, I3tmi, ^2cDy-Kl8, 23i:^l. ^2 
coy- 17. 2 2 ch^-r :t>^£ATX^CLT 

^LTr^ 1 4 tC^L-T^ 1 coy- h^g^^ 1 7 1511(7) 

9 ^BB^T^tth^Z. 1 4fCt+LT^2coy- 
#,^2 2 1 1 C0±®tcm2 OV-X • 

UO^igE 2 4- ^J^eg-ra, SAcfsIP^tr^ 1 coy- h 1 
8 2 coy- h 2 3 <hcOPa^c;)#^^SIS 1 i co±stc 
m3cov-X- KU-r >^i§?2 5 €:fl^5£T^, a? 
(0 0 3 2 1 :t>iiA^f4^<iiLr, NMOS 

(As- ) ^ffilV -r :t>tT^iA<;9^x4^;U4^-^ 5 0 
keV, K-XM^5 X 1 O^^/cm^ [zm^-T^. ^ 
Acid: P MO S h ^>->'X^^fi^5Jcr^^^tCtS, g^'IAt^ 

^>n^ii^X:^;U4^-^ 2 0 k e V, h'-Xl$3x 
10^^ /cm- IC^^T^o ±iS<7:»^< LT. MOS h 
^>>^X^ I . 2;5^'^T$5ic$n^o 

(0 0 3 3 ] ±ld(EI 2 tci; Olfta^O/zlS[ii;^r£-(:ii, y J(? 
- h^fl?5tcT-6^3 2 ^X-y^/\'-y ^ Ur^ I, ^ 2 
y-hl8, 2 3 ^?f$5^T^C0T. X-y^>yM^^I^^ 
T-?)Ci:fCc;;0, &MOSh^>>^X5'l. 2C0^^r 

(0 0 3 41 :Xlca'MO S h ^>vX5' L . 2 CO -en ^' 
ncoir^r ^ Jt^Lco$*ltS;^ri^[M3 -0 5 tc=t: Ols^s^ 

[113-Cii. f^^LTMOS h^VvX^' 1 $^lf- 

^L^V-X • KUO ^Js)^ L 9 J: 0 I 4 <rm^ I 5 

h I 6 fc-a o 3 CO V - X • K U < > 2 5 -/i? 

4 cofgiltg I 5 ffltlcO^ r T^Ug L a chrS L 4 cOilgiS L 6 m 
n-f-v T-'t-^L b h-r)H}',zr;i^, hi^±y^r ^)IB:L^ 
cJ^'.ETo fJi^'Jl-'D'.z. -^v twig L b ^^^FiOT-t) >7r£ 

y- S ^.ff^f;1cT^^ (3 2) 
h -r ■/) X v ' N y ,^ h : : ct: 'J T . -t '^r-^l&L n '5: '"^11 
=Jfl-r '3 , -rs. \U) S S 7 > X -f? 2 - 'I' l:^ L 

.-CMOS s V ^- >' < '7 I .y:-rq^r L r 
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S4C7)5"^^^;U^L b (hy- h^ii^l^T^^cO^JlicO 

EltCiK-Tct ^ tC. y- h^fi?fiKT^^3 2 0 2# 
BS) c75^;P;:iW< Ac£ ^fCL/t;tiH^, ^ r ^ L b ti:^ 
<r^^. XcDch^COy- S^H^^-r^^ (3 2) COX-y 
^>yilj^JS 3 0 0 nm/5>Trd5^o LAc;:f^*oT. y- 
h^^fi^-r-sm (3 2) (75^l?;;iM 0 0 n mco^^fC 

^2 3 0 nm(C/f?fi£^na, 

(0 0 3 61 ^<^\Z^r^)V3LLb^1^'^\zUM^^\Z 
ti. y-K^fl^eer^^ (3 2) ^:t-/N'X>y^>yf 
nt^ctO^, XCOiS^CO^r ^;P:1L bct^t— /\'X'y5^> 
y^PB^iicoP^^co-fiS]^, I^5(cJ:0lj£fl^T^o S5C0 
^l*ti^^^;U:^L b^^u, fslScottlfefiy- h^fl^ 

5£Te^ (3 2) cO:t-/\*X'y5^>^^ra1^^To /cC^fe 
^-/N'X-y ^>^(S. 4 0 0 nm(7)l¥$tCJ5Jc^5nTl^ 

-sy- K^^l^egT^^ (3 2) (D^mii^zm^^tiX^^ 

^w^^^±x^^\^rzmzfT-:>rz. m^zTf^r^o^z. ^ 
-njL-j^>^mmi)<3:<u^\zi.rcf)<^^. 

LbfrS^<;i'So L/^7i^o-C, ^>'U:^L b$ 

1 8 0 nmirff^J5gT^tCti, ;t--/\'X -y ^ > 1 0 

(0 0 3 7] ±ISL/i:ct:^tC. y-K^fl^^T^^ (3 
2) co^/PtCj;oT^^^;U:gL b^01^9t'^C<i:;5^'HT 
SltCAj:^. ^Acy- h€:fl^fi£Te^ (3 2) ^^-/^X. 

(0 0 3 81 ^rz±^r^-)V^L\t. 5^r^;U:lLa€ 

tD^, ^L. m2cOV-X - K'UOMi^ (19). 

(2 4) (TDSI^^^X.'SCiifCcfcoT, ^r^JU:gLa 
^^*I^Sl-r^Xi:7:;^oT^tc;5:^o S/ir^ (14) (Dm^\z 
cfc-^Tfe, ^;U:gL ati^^^n^, ±I5(0^<L 

(0 0 3 9 1 extern 1 <;5ll^Sfi?i|Tl^eB^L/i:MOS 
>X:?'i. 2cose^^. ^ 6 t75^5§0Sf?Ei^{cJ; fOii£B^-r 

m'fZ^T^O',Z. MO S h ^ >>^'X37 I . 2^ac) 

t^.'gd^rai^g,^^ 3 3/?<jf^f7^5nT'v^^, mi, ^2. 

m 3 ^ V-X ■ K U-f 1 9 . 2 4. 2 5 ±cOfgrBl 

fg**^ 3 3 3 h7t^-;U 3 4. 3 5. 3 6 

aSit'^nrv^^, &n>^^ h7^-^i.3 4-3 6 ^fru 

T. «rU1i§l*^3 3 iitCti, S-^ 1 -^3C0V-X • K 
'^r>i^eteEl 9. 2 4. 2 5 f^r^'^r'?)^*^ 3 7 . 3 

( 0 0 4 0 1 L^d^tf^ 3 7 - 3 9 (Tj^^-^ i^^^mT 



u 

fi. mK\^. KZ-fi7^\zm^i^^2 5 0 s c cmOx^> 
(S i H* ) i {^375^2 5 0 s c c mOSEs^ (O: ) t 
1 0 0 s c c m(D'^m (N: ) t<Dm:^iiX^m 

P afClg^f -So 

[0 0 4 1 ] S9gi^rii^co^h'j vy^7Y-ix-y5^ 

^J^ 1 9. 2 4. 2 5 ±C0Sro1*glk^3 3 fCi3>:$^^ K 
^-^U3 4. 3 5. 3 6 ^^tt'5, '^^^t:. ^l^tiX/N' 
:$'rifCJ:-^T. {m^'^'f) ^Bb^T^. 

i ) ^tm^f)^iOO nm(Dmitmit9- ^ > (T i O 
N) ^ct:0;^J:'5>'^''J-V^^;^®<i:;p$;)^*8 0 0 nmcT) i 
%C0->'J3> (S i) $^tfT;U^-^A CAD mt 

CO 0 4 2] ±t^^9 >m<D:^/-^y9^i^iiLxu. ^\ 

A.llX/^'y XfCniSSTiM 0 s c c mC75T;U3f> (A 

X/^ y9/tu-^ I kW. X/^yi$r^^g 0 nmy^f'^Z 20 

fi. ^I;lt^xy\'«y 5^;t/xtc, o^a?)^4 7 s c cm(7D^9S 
(N.. ) tmWLt^Z s c cmC0Sf5!l (Oz ) icOfg^;^ 
llo^X/^y^^/^^ — ^3 k W. X/'^-y^'^^ 
6 0 nrnX^^^td^^T^, ±15 1 %<7) -> 'J 3 > (S i ) 
^r^t;r;U = - (A 1 ) ®<OX/t-y 5^^#<i:LT 

ti, m^^tT./'^v ^iix\zmm.fi'^A o s c c rTK^^r;^^ 

> (Ar) ^ffllK tlD^X/N''y5'/l7-$6 kVV. X/N' 
y ^^^8 0 0 nmX^^ZWL^-r^. 

[0 0 4 31 '^(^'iks iS^<7)^ H U V^r^:7-< -<bX'y 30 
^>yitCctoT, >5^^ N:J^-;t. 3 4. 3 5. 3 

6 LT. S-^ 1 3 <;)y - X • K ix-r >$iJ^ 1 

9. 2 4. 2 5tCf^|g?TemS3 7 -3 9 ^±IS^®JI^ 

-5, ^c;)X'y -5^>y|fef1i<hLT(i, X'y^>y 
:^X{-fi!tS;:i^' 6 0 s c c mCOH^Ift:^ ^ ?S (BC I 3 ) 
chaiil/)<9 0 s c c mco^;^ (C U ) t(n^%fjy^^ 
-^-r ^ ni^ /^-V-^ I k W. RFA7-^50 

[0 0 4 43 r^^. illdMOS h^>>''X57 1. 

^ T. & V — X • K U < > 19, 24. 2 5 -00 

t h rS- *./ - X • h u f > i^a^ i y . 2 4. 2 s i: 
■^jri-^.S^ :i 7 :i y .>:/)3 :^ 9 -y hmrx ^ i 0 uta F;: 



' ^^ri^¥5 - 2 0 6 4 0 7 

>m^l 9. 2 4. 2 5 fC{]£Sta®^i^^-r'5^?^$, 
S7. S8(7532i^XfiS (-r£7)l) . (-ec7)2) (CJ:0 
IJJ^r^» ^I202C7D (2) fClSJ^L;tJ:-5tcy- 
Jf^SJt-r^® 3 2 ^if^dcL-Xc^, S7(7) (1) (CTKfcfc^ 

w^^r^mz 2 (DBimz'^mmA: i mA.\tz o o n 

t^. -S;c;;^X{C5SM7i^'2 5 0 s c c m<7D>-7>. (S i h 
4 ) in^S;5< 2 5 0 s c c m(?:)S!?^ (O3 ) L 
00sccm<7)^^ (N2 ) h^^r^tS^^m^^flX^m 

^mi^m^AZQx:. ^m^m%<nfi,ti^i z. z 

P atClS^T^, 

CO 0 4 6] '^k^^xm 7 CO (2) tC.T^-r$n<, g^'lAt^ K 
^<X-y5^>y(Cct:oT. ±3e^^^4 1 ^y-N^i^ 
^T^^3 2 ilg^^3 1 ci:*X'y^/>f*y ^ L.r. 
^4 i 2.^.IM^T^t-gg^(i:y- h^?^J5feT-5^3 2 
l,^JM^T^T^53^i$g^^3 I (75ig^lST7KraS^<h 
^fi^^T-So ^LT±I2?» 1 4C0— :^{SiIC0{S()S 1 5 <i:C 

<Dmm.i sm(j^m,mi % tL\z. ±,t^'^^mwkz 

T. y- K^f^5S-r'5^3 2cfcOrj:^micoy-h 1 8 

^mszT^, \s\miz±t^mi 4<Dmy3iS!\o:>mm2 o±z 
<^m^2 om(0}^^2 1 cb tc, ±iejeiife^3 i ^:^^L 
T. y-h^m^r^mz 2^or^^m2<D'y-h^2 z 

^m^T^. C(7D<h^. ^Ml. m2<75y-Kl8. 2 
3 iea^4 1 J:0;^j:>5y-Mt< K^:f 

-;U4 2. 4 STl^^Jf^fig^n-S. ^ btC±i2m 1 coy- h 
1 8 C0^®ffl1fC^#^3 1 X'^ I i^y- Mg^^ 1 7 ^ 
;^e£T^o Pl^tz, m2(7)y- K 2 30S®iffltcJglfe.^ 

3 1 2 (DY- h'i^mm 2 2 ^m^r^. 

CO 0 4 7] ±ISieiifeM4 1 t^mmZ 1 <OXy^,>,^ 

^^hi.x\t.. m^^t. x,-j^>^i57.\zm,^t^s 0 s 
c cm<r>^^ 9y)i^ai^^u^^:^ (Ci Fa ) 

X-y ^>^|?S^co/E;^r^ 2 P a, RFyt9-^ 
1. 2 kWtClS^T^, ±iey-h^J^j5£T'5^3 2CO 

S;:?^ 6 5 3 c c mco h "J □ D S ij :7jupt-ax5^ > (C 
C 1 1 Fj ) ii?fEM7:?< 5 s c c mC0A37 y fl:< 
fSF. ) icOrg^:^*X$ffll^. Ji-j^> ^•^m%(n^ 
ll'^i. 33Pa. Vi- ^7 Di^/^r7 — ^ 1 0 0 vv, RF 

/w-^ I 0 owfcis^-r-s, 

[0 0 4 8] '^^^Xmt^m 2 CO (4) -C5J^s^U;t>f^^ 
(CLT. 07(7:) (3) tZinTct^fC, iS^co-r >r:HA 
riflctf-;, 1 1 co^StCi^^ft^F^^^ Y :t 

;'riAr^. ^LXrft i 4 fcjttur55 1 coy- hje.i*^ 
I 7 m(r^-^'^%{^i^^ 1 L co±®{z^ 1 cov-x • K u r 

y- S 2 2 (McO'+iV^i^^ifS L I <ntM^Z'^. 2 '-0 V 

- \ • K f > fiCiii^ 2 4 $:ff3r;ttr -S), t * 55 1 rj 

y- S L ± T5 2 v':ty'- ^ ;j i rJI cO ft; ;^ ft l 1 
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CO 0 4 91 'A^^xm^ <^ (4) ^z7T^Tm<. m?L'it{t 

2 3 1MC0:^®tC, ^{t:'>U3> (S i N) ^4 4 fisj 
a;U->^> (S i H2 C 1 2 ) <tm,M^^2 0 0 s c c m 

(7)r>^r— r (nhj ) id^a;i^2 0 0 s c c mc;)^^ 
(N. ) h(7)m^iS:^^m^K ^im^m^T 6 ox:, 

>^4 4<Di^t^D\z. m^it^7f<.m^3^miz^/vf:imitm 

fb^-'JnV (S iOxN) ^^(DmiM^^'^^^'^^Cth 
[0 0 5 01 |^l.^rii^CO:tt h'J V^57^-i:X>y^ 

>ychtc:ci:-:)r. ±ie^{t:i^ u n >^4 4 co 2 .-f^li^-r 

7T^Tg55^^^^LT, m2cDy-hl8, 2 3 

JitC, ±i2^ft:x U =3 >^4 4 J;07i^^X^/t^-> 
4 5. 4 6^f^^Teo ±iex-y^>y^f^i:LTti. 
m^^^. X-y^>^^tfX(Z55a;5^5 0 s c cmCOh'J^ 
;U:fn^^> (CHF3 ) ^m^^^ RF/^7-$:300 

(0 0 5 11 -?-co^, ms<r> (5) tc^f ct^tc, 

tiX/^-y ^^i^tCcfco T, ^7;^/^:^->4 5. 4 61ff!c;3 
^ffitc:9^^> (T i ) ^4 7^. mX^iZ 0 nm(r5il$ 

ti, X/'^^y ^;^XtCT;i'if> (Ar) ^m^K RF/n'-T 
rXS:-5 0V. lE^X/^-y 3'A'7-=£ 1 k W, TJUzf 
><;)cSa^4 0 s c c X/^^y^l?ffl^(75EE;'7^ 0. 
4 Pa, isK^iaJS^ 2 0 or. ^mm^^G 0 r^rny^ 

(0 0 5 21 :>)(:t.^-es 8 ( 6 ) iztfTPq < . ^filti ;^ 

X^^TRTA (Rapid Thermal annealing) ^M^fr 
UOMi^l 9. 2 4. 2 5(7)v'J n>c!i^->Utl--1' H 

{t:S*c:$-ttT, ^ 1 -m3coy-x - h'U-f >Miiei 

9. 2 4, 2 5 C0&ii®t35^5^ >'>'J-^f< K (T i S i 
2 ) ctO;^'5)faetrCa4 8. 4 9. 5 0 ^H$b£T^« -h 
^RT A<;D^ff^<h Urtt. aj^1?ffi^^6 5 0 

RTA^rai^3 of^>tcis^-r^, 

CO 0 5 31 S^l^-rr >^xria7K^t3^/=ST'5't'x y 

bJL-y^>^{z^-ox. Mf^fi:^^9>m^ 7 (2,'=^ji^ 

T^rgg^) ^^^T^o :Xt.^-C9 0 OrcDTfStltf X 

(htCctO. iildf5f£lA^4 S. 4 9. SOcO-^^fb^a 
^, Z.<DJzo'fZLX. &^ 1 --^3 • > 

^l*«19, 2 4, 2 5 0&h®tC)£f£fn.^4 8 - 5 0/)^ 

[OOS V] hcidfafgfA.^4 S - 5 0 H. ^^'Vv-'J^ 

*> ' j ^ < K C C V) S i : ) . 5^ > r X T- > > ' J ^ < K 
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(WS 12 ) . ^'J y5^>'>U h* (Mo S i 2 ) 
m ^rz\tm^9 > ^ ^f-> (W) ^(75^«^Ti»^B£T 
-SCiiT^^^^-C^^o rj:i3iii2®®faS4 8-5 0€:i^ 
6tL/::MOS h-7>'>'X3^ 1. 2c7)§mi-^3<7)V- 
X • K u-r >lil« 1 9. 2 4. 2 5^znM^B0!c.'t^:^ 

mt. m^m6xmmLfztmm(^:^m^zj:n^:£^^\ 
CO 0 5 51 :^itz^^m(Dm2<Dnm0^\^^9<Dm:^m 

^mmm^z^o^m-r^. m^z^rjao^z. mm^^i^ 
{m^^:£mi\:i^')zi>^ofs,^mm sio^jim^z^t^ 
10 mf}m)ht^^m\z^m^ms 2fim^-^^t\x^^^. z 

¥^*gB5 2(D-y7m<Dmms 3iz\tmi(r>Y-'h'4^m 

ti, ^l^t^Ssfbv-'J zi>^o;^a/^^tr^£^^^g^5 2 

cT^y— h 5 5 ^j^jf^BK^nrt^^-s, cc^m 1 1??^'— k 5 5 

CO 0 5 61 ^;^±l5¥^^^gS5 2 <75ft&;^iffla5ffli|g 5 6 

\z\tm2<DY- h'^mms 7f)<m^'^nx^^^. c(Dm 

-5, ^<b\zmmi^^s 2mii\if^nm<Dm2(DY-h'^ 
ltK5 7co®tcti, ^ 2 o^y- h 5 8 ;5^?i^e^$ nri/^ 

C 0 0 5 7 1 $ ^ ICiiia^^^^^gB 5 2 (^^TStCtim i CO 
V-X • KUO^i^ 5 9;&^Jg0^5nTl.^'5, ^(75^1 
COV-X • KU-f >m^5 9tCti, MOS h5>vX5^ 

3. 4f)^PMos h ^>i^x9(r>m't^z\:x. m^^tmn 
^T^f^tLx^'ym (B* ) ^mx^tix^^^. ^rz 

30 tiMOS N^>vX^ 3. 4;)<NMOS h^>v^X5'0 

m-t^z^t. ^lAtf^mii^^^tt-TU > (p* ) 
V-X - Ku-r >M^6 o?:^<?^5£^nTu^, c<75m2 

(7)V — X • K U Y >pt^6 0 tCfi. MOS h^>'>*X57 
3. 47!ftPMOS K ^>vX5^(7)ii^Ctl, 9^|X.t^^^ 
^^^^h\^X^Om (B- ) ;5^'^A$nT0^^, 
tiMOS h^>'>*X:$^3. 4;5<NMOS K^>->'X^0O 

ii^fcti. 8six(^^€ft^^^iUrU > (P- ) f)^m^ 

^ C0 0 5 81 i:IS(D<rO< LT, MOSS^>vXy3. 
4;></B5t$n^o T/^cC^^. i:ieMOS S ■7>->'X >^ 3 

ji. m 1 coy- h^g^^5 4 L c;^y- H 5 5 chtni 

CO V - X • h* U < > 59>^2(7)V — X-KUfV 
^i^6 0 <^:i:r);:i^, S/IMOS K^>->*X$'4'rt. ^ 
2 coy- K^g 11^315 7 i:^2c;5y— K 5 S iim lcOV- 
X • KU-f >iSi^5 9 .iim2cOV-X • r U -f > ^fe? 6 
0 > i 0 L ^ I . m 2 V - X • K 

'f>nii*^5 9. 6 0 It, M O S S ^ > > X 5^ 3 . 4 i 
r t^l^ 5 tl r 00^ tiMO S S V > X 5^ 3 . 4 

SO Jtr"^ r Jiy - s ^ MO s s "7 > -yx 
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[0 0 5 9] ^fzMOS by>i^X9 3, 
^^^5 2CO®i|g5 3. ^ 6izm i, ^2<DY-h'^mm 
5 4. S 7 ^If^LXm I. m2<DY'-h 5 S. SS/3<W^ 

H'>m^5 9. 6 OcT^gi^chCJzoT, MOSS^> 

MOS h^>->'X5' 3. 4c0^^v t-^Uti^W^gg 

[ 0 0 6 0] ZCDfzi^mi OiZTfkTJ^OiZ. ^^ilS^ 
5 1 (7)±®tc, ^St<;5±ldMOS h5>>''X^ 3. 4^ 

"^f-^ji^izmmr^zth^rnvs^. coct^fcEa 
'M^r ^ z <t7)<ajm'fZ/;si^. 

[ 0 0 6 1 ] ^rz. ±ia^ 1. ^2coy-;2; . > 

^i^5 9. 6 0 (S9#BB) iifC, ^.(.xl^SAL ! C I 

T, ^1. ^2C0V-X ' >M^5 9. 6 OCOS 

£n:fl;^^'^ci:-e 1 / 1 0 j;^Ttc/d:'Sco-c, 1#fCMOSh^ 
>v^'X^3, 4C0i#if^iij^;:>^jl<;5:-5o 
[0 0 6 2] :i^CiilE^2coi|;5Sfi^|cOMOS h^>vX 
5^c03Slii;^&co — ^, Si 1. SI 2t;)SiiXg0 

Mos h ^> vX5'$^7^^;unfiaL/zii^c;:>iaiix 
mi i<i:> (d \z7f^r^o\z. mKDum 

rS6 2. 6 3. 6 4 $i?5dcUT. ^6 2. 6 3r»1JZ^^ 
5 2 ^/f^fftr^chi: ^(C, r^56 3. 6 4r«1tC±ISI^ 

*y ^> y^fft^tj. ^Id^ 1 CO3|,5g0iltf3c7:)S 2 CO ( 1) T 
[ 0 0 6 3 ] iildK^-rxy^vyfZctoT^ 

fS6 I iciuA-y z-^-'n (s^-ttr) ^f^^r-sA^^ 

n^m^ 2 '-f^ (L) r^DflL Ac.i:f5lf$,-^-c. rZT 
[ iJ 0 rj 4 ] X'^ -^xm L I :/0 ( 2 ) IC-nT-^TQ < . ^ 2 >0 

ti-.^ffciji! _> itiii^o .k:fi;:/^ft:> 'J 3 > vivg^^.^^ 6 5 
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[0 0 6 5] ±ia.ie;^M6 5 fflqcD±®(cy- K 

6 6ti, m^'ftm^^<2 0 0 nmO^^^^^i.^] n 
i¥ ^ 0 0 n m 5^ > ^ X X- > -> 'J tt- -r K (VV S 

it^^m,msz^miz^-oX5^m^ti^o -etrccoi* 
(^fizm^i^^'ft. m^^m icn'M)^^m^(r>m2a) (2) rue 

5g0il^c;5S2(7D (2) xtsi^Lrztm^rji(Dx. zzx 
[0 0 6 6] ^co'iMim 1 1 CO ( 3 ) {z^r^ o \z. mPL 

6 6 ilfe^^a 5 <h€:X-y^/\'-y /7 LT, y-h^^i^Bt 
T^^6 6 CO 2,^?JM^TiKTg55^'<h^g;ik^6 5 <0 1 .c&Ji 

(S!l(?5iK9^ 5 3 iC. ^vifc^e 5 ^:n'UT, Y-h^W^^t 
-5^6 6-C^ 1 COy-h 5 5 ^&if^52-ro. f^IPS^tc^^^ 

a? ^^gg5 2 coft!i::^fgqco{gil^5 6 tr, ^ItM 6 5 -^^rr t- 
X. S ^J^^r^^ 6 6 xm 2 coy- S 5 8 
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